The ex vivo expansion capacity of normal human bone marrow cells is dependent on experimental conditions: role of the cell concentration, serum and CD34+ cell selection in stroma-free cultures.
The present study was conducted to establish defined culture conditions for ex vivo expansion of normal human bone marrow cells. We investigated the role of three experimental expansion parameters: the cell concentration in the initial culture medium, the role of animal serum, human plasma and serum-free substitute, and the expansion potential of mononucleated cells (MNC) versus CD34+ cells. Cells were cultured in suspension with stem cell factor (SCF), IL3, IL6 and Erythropoietin (Epo) for 10 days. 1) Reducing the cell concentration from 3 x 10(4) to 1.5 x 10(3)/ml increased total cell expansion almost 20 fold, progenitor expansion more than 3 fold, and the maintenance of long term culture-initiating cells (LTC-IC). 2) In medium containing a serum-free substitute, total and CD34+ cell expansion was 3 times greater than in medium containing 1-10% human AB plasma or 25% animal serum. 3) The expansion potential of selected CD34+ cells was significantly greater than that of the total MNC population. However, taking into account the cell loss due to CD34+ selection, the overall results for quantitative expansion in relation to the initial number of MNCS favor the use of non-selected MNCS. 4) SCF + IL3 + IL6 was clearly the best combination of early cytokines for LTC-IC maintenance, with or without lineage-restricted cytokines, whereas the presence of IL1 beta in any combination augmented the decrease in LTC-IC. Addition of G-CSF to the medium resulted in 1 log increase in total cell expansion and a 2-fold increase in CFU-GM expansion. Addition of Epo always induced a dramatic proliferation of erythroid cells (up to 2000 fold) as well as of CFU-GM (up to 4 fold), without exhausting the LTC-IC pool. We concluded that the expansion of hemopoietic cells for clinical purposes needs establishment of controlled, reproducible and reliable culture conditions.